epidemiological study as the most common type of primary headache in general population 3 , whose prevalence varies from 30% to 78% 4 . TTH has episodes with bilateral location of pain, mild or moderate intensity, without nausea, but it may present photophobia or phonophobia 4 . Considering the global prevalence of headache, the greatest part of sufferers does not require medical intervention and these patients self-manage their symptoms. Those who seek treatment in a specialized tertiary clinic possibly have different elements for headaches and their clinical features, generally, need intervention by a specialist.
Headache has been reported in literature as a prevalent condition in patients with TMD, compared to those without TMD 5 . Important associations between primary headaches and TMD in adult individuals can be observed in different studies 5, 6, 7, 8 , and the evidence of this relationship among specific types of headache and TMD still has restrictions 5, 8 .
The purpose of the present study was to estimate the prevalence of signs and symptoms of temporomandibular disorders and associated characteristics in patients with primary headaches seen in a tertiary neurology outpatient clinic.
METHODS

Ethical issues
After authorization by the Ethics Committee of the Health Sciences Center of the Universidade Federal da Paraíba under the protocol number 287,962, a cross-sectional study was carried out at the neurology outpatient clinic of a tertiary hospital in the northeast of Brazil.
Participants and selection criteria
During 2013, patients with primary headaches were selected via random numbers and were asked to answer an interview and screen for orofacial pain and temporomandibular disorders. The sample was composed of patients, women or men, having as inclusion criteria items such as: age between 18 and 65 years old; diagnosis of primary headache according to the International Classification of Headache Disorders, 2 nd edition (ICHD-II) 4 ; not treated for orofacial pain or TMD in last 6 months; signed the Informed Consent Form to participate in this study.
In regard to the exclusion criteria, the following items were considered: patients with cutaneous lesions or recent trauma in the head or neck; central or peripheral neuropathies; use of antinociceptive or anti-inflammatory drugs in the 24 hours prior to data collection; dental procedures in the last three months.
Data collection
After the diagnosis conclusion of primary headaches with ICHD-II 4 , patients underwent an assessment of TMD symptoms and orofacial pain based on Fonseca's questionnaire for TMD 9 . This index is used in Brazilian Portuguese for screening subjects with TMD and it classifies this disorder according to the severity of symptoms 10, 11 . The questionnaire has 10 questions which investigate the presence of TMD signs and symptoms as TMJ pain during chewing, pain in the occipital region, noise in the TMJ, oral habits such as clenching or grinding teeth, stress. Each question has a score and the patient must indicate for each signal or symptom with "no" (0), "sometimes" (5) and "yes" (10) . Considering the experience in the clinical practice and use of the gold-standard criteria for TMD diagnosis (Diagnostic Criteria for TMD) 12, 13 , in this study TMD was considered absent in those patients with 0-5 signs and symptoms and present in those with 6-10.
Statistical analysis
Collected data were included in Microsoft Office Excel for Windows database and later statistically analyzed using Statistical Package for Social Sciences (SPSS Inc. Chicago, IL, USA) for Windows version 20.0. Quantitative data with normal distribution were analyzed through parametric tests. Associations among the variables were investigated with Pearson´s chi-square test and Fisher's exact test. The association measure between an exposure (i.e., the TMD) and the possibility of an outcome (i.e., TTH or migraine) was obtained by calculating odds ratio (OR). All the analyses were conducted by considering a confidence level at 95%, and the p value was considered statistically significant when lesser than 0.05.
RESULTS
By means of random numbers, the first 21 cases of each type of primary headaches, seen at the neurology outpatient clinic, were selected and included in the analysis those that met the criteria for this study. No patient with cluster headaches and other trigeminal autonomic cephalalgias was seen in the period of data collection; therefore, the analysis consisted of two groups: (i) tension-type headache (TTH) and (ii) migraine. The sample was composed of 42 patients, 59.5% male, with mean age of 31 years , all of them diagnosed with primary headache according to the criteria proposed by ICDH-II 4 , being 21 with TTH and 21 with migraine. Secondary headaches associations (other than headache attributed to medication overuse), even likely cases of intracranial pathologic findings, were not included in this analysis.
The prevalence of > 6 TMD signs and symptoms in patients with primary headaches was 54.8%, being 64.7% of female (Table 1) . TMD was present between 71.4% of the patients with migraine and 38.1% of those with TTH, with statistically significant difference (p = 0.030). Migraine patients were 4.1 times more likely to have TMD than those in the TTH group (Table 2 ).
In the migraine group, the most prevalent subtype with TMD was migraine without aura and in TTH group, the presence of TMD was higher in the chronic tension-type headache (CTTH) subtype (77.8% and 63.6%, respectively). Each subtype differed statistically from other subtypes in the TTH and migraine groups (p = 0.01, respectively) ( Table 3) .
Headache associated or attributed to medication overuse was found in 68% of female patients (Table 4 ) with statistically significant difference when compared to male ones (p < 0.05). Table 5 shows the frequency of headache associated or attributed to medication overuse and the presence of TMD. Statistical analysis revealed that TMD was related to the clinical status of 78.3% of the patients with headache associated to medication overuse when comparing the presence or absence of both variables (p = 0.001). For this phenomenon, the associations among the variables using Fisher's exact test and odds-ratio were also measured, highlighting that the patients with headache associated to medication overuse are 10.08 times more exposed to TMD than those without this chronification background (p = 0.001).
DISCUSSION
The relationship between primary headache and TMD is still not very well known. The use of different nomenclatures and classifications in literature does not always allow adequate crossing of findings.
Among the individuals with TMD, headache is one of the most common symptoms 14, 15, 16, 17 . Studies with epidemiological designs have shown similar findings about the relationship between individuals with headache and TDM signs and symptoms 5, 8 . The association between both conditions in clinical setting is still very little investigated; therefore, this may contribute to misdiagnosis and difficulties in the treatment of TMD or headaches considering that one can cause or worsen the other.
In general, headache is presented as a prevalent condition in TMD patients when compared to those without TMD 5 .
The most important findings of the present study were: (1) TMD signs and symptoms are very common between migraine patients; (2) the chance of a migraine patient having comorbid TMD is four times higher than TTH patients; (3) chronic TTH and migraine without aura seem to be the most frequent primary headache subtypes in patients with TMD; (4) headache associated or attributed to medication overuse is higher in female gender; and (5) patients with headache associated or attributed to medication overuse are ten times more susceptible to TMD.
In the present sample of patients with primary headache, the prevalence of TMD was 54.8%. This prevalence was higher for female than for male patients (64.7% and 48%, respectively), but in spite of the numerical predominance, this gender prevalence was not statistically significant (p > 0.05).
TMD signs and symptoms were associated to migraine and TTH compared to controls without headache 8 . According to the TMD severity, it was more common to patients with moderate TMD to have diagnosis of migraine, chronic daily headache (CDH) and TTH than having no headache, mainly CDH and migraine 18 (in this order). Similarly, in the current study, TMD was present mainly in patients with migraine and TTH (p < 0.05; OR = 4.1), confirming previous studies 7, 8, 15, 19 . This finding points out that TMD seems to be more frequent in patients with migraine, especially migraine without aura (p = 0.01).
A higher number of TMD signals and symptoms is found in children with headache 20 , with association between moderate and severe TMD and primary headaches in a population 21 of children and adolescents, but some findings in adult population cannot be easily compared due to a great number of nomenclatures and different analyses.
Headache chronification due to analgesic drugs overuse was present in 68% of female gender patients with statistically significant difference compared to male (p < 0.05). Leeuw et al. 22 found that the average number of medications reported by a female orofacial pain population is significantly higher than the comparison group (p < 0.001), and that analgesics are in the first top 5 medication categories used by female patients in an orofacial pain sample. It was also found that self-administration of analgesics is higher in female population with orofacial pain than in the comparison group, with statistically significant differences (p = 0.0001). The odds ratio value for this comparison was 5.7. In a similar way, our results found higher prevalence of medication overuse in female patients when compared to male ones. A national prevalence study conducted by Roe et al.
23 also showed that women are more susceptible to the use of several classes of medications, including those for pain conditions. In relation to this gender in particular, it was revealed that women with migraine seem to be more likely to present pain in TMD than women without headache (independent of the TMD type, whether myogenous or arthogenous) 24 . Headaches are a potential risk factor for diagnosis of chronic pain or TMD 25 . Increased headache frequency indicates higher severity of TMD 18, 26 . The findings of the present study showed that 78.3% of patients with > 6 TMD signs and symptoms had headache associated or attributed to medication overuse, and that these patients are ten times more exposed to the TMD signs and symptoms. The frequency and intensity of pain seem to increase the chances of the individuals to self-administrate analgesic drugs, which can (over the time) transform headache in a chronic condition. Literature review did not find studies describing the relationship between TMD and chronic headache due to medication overuse for comparing the present results.
It must be considered that patients with episodic attacks of TTH subtypes tend not to look for specialized treatment for being less severe than a migraine attack 27 or CTTH and frequent TTH, and the fact of this study has been conducted in a tertiary outpatient clinic may be influenced in the findings of this study. A limitation of this investigation consists in the sample, composed only of patients seen in a neurology outpatient clinic, without a control group without headache for comparing differences of TMD in both groups, with and without primary headache. Furthermore, this sample could not be stratified by age groups and subtypes of TMD, so this fact may be considered in consecutive research in order to elucidate specific relations between headache and TMD.
Based on results can be concluded that there is a high prevalence of > 6 signs and symptoms among patients with primary headaches. TMD is more frequent between migraine patients. Headache associated or attributed to medication overuse is a potential risk factor for comorbid TMD. 
